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Renal involvement in Bancroftian filariasis
R. N. RATH, N. MISHRA, R. N. SAHU, G. MOHANTY, B. K. DAS

ABSTRACT
Background. There are anecdotal reports of renal involve-

ment in filariasisbut no systematicstudy has yet been done.
Methods. Fourteen out of 94 patients attending a filariasis

clinic, who had proteinuria, haematuria or chyluria, under-
went detailed in-patient investigations including a renal
biopsy (9).

Results. Light microscopy of renal biopsy tissue revealed
predominantly mesangioproliferative changes in 6 patients
with associated inflammatory cell proliferation in 3 and
endocapillary cell proliferation in 2 cases. Basement mem-
brane thickening and tubular degeneration were observed
in 2 cases each. Under immunofluorescence there were
mesangialdeposits of IgG alone, orin combination with C3,
in 4 patients who showed mesangioproliferative changes
under light microscopy. Granular deposits of IgG and C3
along the capillary wall were seen in 1 of the 2 patients who
had endocapillary cell proliferation.

Conclusions. It is suggested that certain patients with
filariasishave an immune mediated glomerulopathy.

INTRODUCTION
There is an increasing prevalence of filariasis worldwide, I
and numerically the problem of lymphatic filariasis is
greatest in China, India and Indonesia. It is endemic in
Orissa, where its prevalence is very high in the coastal
district of Cuttack. Although a'comrnon disease, there are
no detailed studies indicating possible involvement of the
kidney in filariasis. However, there are isolated case
reports of renal involvement 2-S and studies in experimental
animals have established glomerular involvement.v"

Histological changes of acute mesangioproliferative
glomerulonephritis.t=? acute eosinophilic glomerulo-
nephritis;' and membranous glomerulopathyv'? have
been documented. Ultrastructural glomerular changes
have also been observed in animall-" and human
filariasis.t-!' Immune complex deposits of IgG, IgM and
C3 in the mesangium, capillary wall or glomerular base-
ment membrane have been reported'A? and corroborated
by visualization of electron dense deposits and antiworm
activity in elutes of renal tissue."

S.C.B. Medical College, Cuttack 753007, India
R. N. RAm, N. MISHRA, B. K. DAS Department of Medicine
R. N. SAHU Department of Nephrology
G. MOHANTY Department of Pathology

Correspondence to R. N. RAm

© The National Medical Journal of India 1991

Patients with Bancroftian filariasis who showed urinary
abnormalities were studied to assess the functional status
and structural changes in the kidney under light and
immunofluorescence microscopy.

MATERIALS AND METHODS
Patients
Ninety-four patients attending the filaria clinic at the S.C.B.
Medical College Hospital, Cuttack, were screened for
urinary abnormalities along with members of a nearby
surveyed population above the age of 14 years who had
acute lymphangitis, lymphadenitis, epididymo-orchitis,
or chronic lymphoedema, elephantiasis and hydrocele.
Those who had proteinuria (>150 mg/24 hours),
haematuria (> IIHPF) and/or chyluria were admitted to
the medical ward to assess their renal function. Patients
suffering from intercurrent throat or skin infections
and those with a past history of renal disease, diabetes,
hypertension, connective tissue disorders, urinary tract
infections, sickle cell disease, malaria and leprosy were
excluded from the study.

Fourteen cases remained who were subjected to detailed
clinical and biochemical examination (including fasting
blood sugar, anti-streptolysin 0 titre, Rh factor, LE cell
phenomenon and serum electrolytes). Night blood
(40 cmm) was collected from the finger tip between
8.00 p.m. and 10.00 p.m., stained with diluted Giemsa
(1:5) for 30 minutes and the number of microfilaria
counted. Kidney biopsy tissue (obtained from 9 patients)
was subjected to light microscopy after being stained with
H-EandPAS.

Tissue sections 4 fA in size were made by cryostat section
at 20°C. They were carefully washed in PBS for 15minutes
and subjected to antihuman rabbit, FITC tagged, IgG,
IgM, IgA and C3 (Immunodiagnostics, India) and diluted
20 times. After 30 minutes of incubation at 37 DC, the
slides were washed in three changes of PBS (pH 7.4) for
15 minutes each, mounted in buffered glycerine and
viewed under ultraviolet light.

RESULTS
Seven of the 14 patients had acute (lymphangitis, lymph-
adenitis, epididymo-orchitis) or acute-on-chronic
manifestations of filariasis, and 6 had chronic manifesta-
tions (lymphoedema, elephantiasis and hydrocele). The
duration of illness varied from 1 to 20 years. One case was
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an asymptomatic carrier. Twelve of the 14 cases had
peripheral microfilaria counts and these varied between
4 and 20 per 40 cmm of blood.

Proteinuria was the most frequent urinary abnormality
(range 0.5 to 2.4 g; mean 0.79 g) and was present in 13 cases.
Haematuria was found in 5 patients and chyluria in 1.

Three patients had blood urea levels of 40 mgldl and
above, and 2 had a raised serum creatinine. Twelve of the
patients had normal glomerular filtration rates (Table I),
and all had normal urinary specific gravity and serum
sodium and potassium levels.

There was no correlation between the duration of iII-
ness, microfilaraemic levels and the 24-hour urinary
protein excretion.

Light microscopy revealed mesangial cell hyperplasia
in 6 out of 9 patients (Fig. 1) followed by inflammatory
cell infiltration in 3 cases (Fig. 2). Endocapillary cell
proliferation, glomerular basement membrane thickening,
increased mesangial matrix and tubular degeneration
(Fig. 3) were seen in 2 patients each (Table II).

Immunofluorescence examination showed deposits of
IgG in the mesangium in 4 out of 9 patients (Fig. 4) and
granular deposits along the capillary walls in 1. C3
deposits were observed in 3 out of 9.mostly in the rnesan-
gium. None of the patients showed IgM or IgA deposits
(Table II).

DISCUSSION
Renal involvement in filariasis varies widely from
asymptomatic proteinuria.i!" chyluria.t-!' nephrotic
syndrome;" to acute glomerulonephritis.V-? After
systematically screening 94 patients with Bancroftian
filariasis, we found that 13 had asymptomatic proteinuria
and their mean 24 hour urinary excretion was less than
1 g. One patient with chyluria had a urinary protein level
of2.4 g.

Moderate to massive proteinuria has been reported in
Ioiasis.i-'? in filarial chyluria>!' and even in non-chyluric
patients.v'? Asymptomatic proteinuria probably indicates
early renal involvement. We could find no correlation

FIG 1. Focal proliferation of mesangial cells (x 2(0)
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FIG 2. Endotnelial and mesangial cell proliferation with

infiltration by polymorphs and mononuclear cells (x400)

FIG 3. Tubular degeneration (x200)

FIG 4. Mesangial deposits of JgG (X400)



TABLE I. Clinical features, urinary abnormalities, and biochemical changes

Oinical features Urinary Abnonnalities mfcouot Biochemical

Serial Age Oliguria Puffiness Lymph- Lymph- Epididymo Hydrocele Lymph- Chyluria 24hn RBCI Chyle Cast In40cumm Urea Creatinine ORF
no. (yrs) offace angitis adenitis orchitis oedema· protein HPF of blood m&ldl in&ldl mVmin

gms

1. 50 + + + + 0.7 1S-20 Hyl+ 10 40 2 80
RBC+

2. 45 + + 0.7 Hyl+ 8 32 1.1 106
3. 45 + 0.5 12 28 1 100
4. 40 + 0.8 . 20 50 1.5 114
5. 27 + + + 0.8 4-5 RBC+ 54 2.4 90
6. 23 + + + 2.4 50-{,0 + 20 30 1 102
7. 26 0.7 15 21 1 120
8. 45 + 0.6 18 35 1.2 11~
9. 2S + + 0.5 18 22 1 102

10. 42 + + + S-7 30 1.2 110
11. 58 + 0.6 1~12 4 32 1.2 110
12. 50 + 0.7 8 20 1 118
13. 65 + 0.6 12 26 1.2 120
14. 60 + 0.7 10 34 1.4 120

Mean 0.79 32.36 1.29 109
S.D. 0.47 9.75 0.41

• With or without elephantiasis

TABLE II. Histopathological Changes

Light microscopy Immunofluorescence

IgO IgM C3

Serial no. ECP OBM thinking MCP MM WCL ICI 1D CW MM CW MM CW MM

1. + + + + + +
2. + + + +
3. + + +
4. + +
5. + + +
6. + + + +
7.
8. +

11. + + + +

ECP Endocapillary Cell Proliferation GBM Glomerular Basement Membrane MCP totesanpal Ceu Proliferation
MM Mesangial Matrix WCL Widening of CapiUary Loops leI Inflammatory Ceu Infiltration
TO Tubular Degeneration CW CapiUary WaD
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between the duration of illness, the microfilaraemic levels
in peripheral blood and the total protein excretion and this
suggests that other factors may cause this complication.

Microscopic haematuria and casts were observed in
3 and 2 cases respectively of which 2 patients had mild
azotaemia suggestive of a glomerular pathology and other
evidence of acute glomerulonephritis. Similar observa-
tions have been noted earlier. 3.5

Histopathological changes were seen in 9 patients. Vari-
able mesangial cell hyperplasia was observed in 6 out of
which 3 had associated inflammatory cell infiltration, and
endocapillary proliferative changes were seen in 2.

Diffuse mesangioproliferative glomerulonephritis with
eosinophilic infiltrate has been reported by other work-
ers.3,5,9 Glomerular basement membrane thickening, a
common feature of canine filariasis,6.8 was noted in
2 patients. Two patients also had tubular degenerative
changes, and this has not been reported earlier.

Under immunofluorescence microscopy granular
deposits of IgG and C3 were seen mostly in the mesangium
and along the capillary wall in 5 of the 9 patients. Light
microscopy showed mesangioproliferative changes in
patients with mesangial deposits and in one case with
granular capillary wall deposits there was endocapillary
proliferation. This indicates that a relationship may exist
between the immune complexes and glomerular lesions.
Circulating immune complexes have been observed in
patients with filariasis, which progressively increase in
intensity from asymptomatic carriers through the acute
stage to the chronic patients. This appears to be indepen-
dent of the presence of microfilaraemia!' and might
explain the occurrence of renal involvement associated
with acute and chronic cases in the present series and the
absence of a correlation between microfilaraemia and the
disease process.

There are reports of granular deposits of IgG, C3 and
IgM in the mesangium or along the capillary wall.4,5

Besides, C3 deposits in the basement membrane have also
been observed." which might explain the changes in the
basement membrane as revealed by light and electron
microscopy,

We hypothesize that circulating immune complexes
which develop in filarial patients during the course of their
disease'! are deposited in the glomerulus as indicated by
the granular nature of the deposits in the mesangium and
the capillary walls. However, immune complexes can also
develop in situ as has been demonstrated by linear
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deposits of IgM along the basement membrane in canine
dirofilariasis.s? Further confirmation of the presence of
immune complexes in the glomeruli has been done by
electron microscopic visualization of dense deposits in the
mesangial matrix> or glomerular basement membrane,"
along with ultrastructural changes in the human 11 as well
as in the canine infection.t-" Elutes from renal tissue of
animals infected with dirofilariasis showing immune
complex deposits have been found to possess antiworm
activity confirming their specificity. 7 However, the pre-
sence of human filarial antigen or antibody in renal elutes
awaits confirmation.

Renal involvement in filariasis is associated with both
the acute and chronic disease. It is marked by asymptomatic
proteinuria, mesangioproliferative changes and immune
complex deposits, which suggest that an irnmunopatho-
genetic process is at work.
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